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PBGA STIFFENER PACKAGE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention. 
This invention relates to a Plastic Ball Grid Array 

(“PBGA”) stiffener package and method of manufacturing 
same. 

2. Discussion of Related Technology. 
Referring to FIG. 1, previously, in the manufacturing of 

PBGA packages 10, a thixotropic damming compound, 
formed as a damming ring 12, Was used to surround an 
integrated circuit die 16 attached to an individual PBGA 
member 22. Bond Wires 18 Were then attached to the die 16 
to form electrical interconnects With signal tracks 42 (FIG. 
4a), Which in turn connected to solder ball pads 52 (FIG. 4b) 
on the solder ball attach surface 50 on the underside of the 
PBGA member 22. Solder ball 20 Were then attached to 
selected pads 52. Inside the perimeter of damming ring 12, 
a loW stress epoxy Was then applied to form an encapsulate 
14 over the die 16 and the interconnect bold Wires 18. 

The resulting prior art PBGA package 10 shoWn in FIG. 
1, typically had a coplanarity of, at best, about 18 mil (0.018 
inches). This degree of coplanarity has become increasingly 
unacceptable for many customers Who ?nd that PBGA 
packages manufactured in this fashion contain shorting at 
the solder ball connections due to package Warpage. Alter 
nate existing methods of construction, Which include over 
moled PBGA packages and glob top PBGA packages, have 
distinct disadvantages as Well. Overmoled PBGA packages 
require lengthy cycle times and relatively high associated 
tooling costs. Glob top PBGA packages frequently fail the 
reduced coplanarity requirement of customers by alloWing 
too much package Warpage causing electrical disconnects at 
the solder joints. 
Many customers noW demand coplanarity for a PBGA 

package to be less than 8 mils. Thus, the need has arisen for 
a PBGA package, and method of manufacturing same, 
Which results in a coplanarity of less than 8 mil to prevent 
inadvertent electrical disconnects at the solder joints through 
ensured PBGA package coplanarity, rigidity and board 
mountability. 

SUMMARY OF THE INVENTION 

Embodiments of a PBGA package and method of manu 
facturing include a PBGA member, a metal stiffener ring, 
and a stiffener ?xture Which includes a retaining recess 
having a ?oor for receiving the stiffener ring and includes a 
ledge positioned above the recess ?oor for receiving the 
PBGA member. An adhesive layer of an epoxy is applied to 
the stiffener ring, Which is adhered to the PBGA member. 
The stiffener ring and PBGA member are essentially copla 
nar to less than 8 mils. A top plate is placed on top of the 
PBGA member Which secures tightly together the ring and 
member by clamping the top plate to the ?xture, creating an 
assembly. The entire assembly is then heated to cure the 
adhesive layer to bond together the stiffener ring and the 
PBGA member. Die attach, Wire bonding, encapsulation and 
solder ball attachment are then carried out. 

The PBGA stiffener package, and method of manufactur 
ing same, described herein eliminates the use of an epoxy 
damming ring through the use of a metal stiffener ring. 
Because of the increased rigidity of the metal stiffener ring, 
the coplanarity of the PBGA package is reduced from 18 mil 
to less than 8 mil. Additionally, the cycle time of manufac 
turing is reduced, and tooling costs are realiZed in compari 
son to the overall molding processes. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 schematically illustrates a cross section of a PBGA 
package of the prior art having a damming ring; 

FIG. 2 schematically illustrates an embodiment of a 
PBGA package of the present invention; 

FIG. 3 illustrates an exploded vieW of the components 
used an the embodiment of the manufacturing of a PBGA 
package of the present invention; 

FIG. 4a illustrates an embodiment of the die attach 
surface of the PBGA member; and 

FIG. 4b illustrates an embodiment of the solder ball attach 
surface of the PBGA member. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Plastic Ball Grid Array (PBGA) members typically arrive 
for assembly joined together in strips of ?ve, or any other 
number. The members are singulated and then prepared for 
a metal stiffener attach process. Each PBGA member 22 
includes a die attach surface 40 (FIG. 4a) and a solder ball 
attach surface 50 (FIG. 4b). 

Referring to FIG. 3, a manufacturing ?xture 100, prefer 
ably made of stainless steel, includes a retaining recess 102, 
a recess ?oor 108 and a ledge 110. The ?xture 100 is utiliZed 
to manufacture a current PBGApackage 30 (FIG. 2). Fixture 
100 is designed to hold a stiffener ring 32 and the PBGA 
member 22 during the manufacturing process. A stiffener 
ring 32 is placed doWn onto the ?oor 108 of ?xture 100. An 
adhesive layer 34 is then applied to stiffener ring 32 by, for 
example, an Asymtek device, Which is an apparatus knoWn 
to the industry. Stiffener ring 32 is preferably a Zinc plated 
copper ring, but may also be black oxide coated copper or 
anodiZed aluminum. 

After the adhesive layer 34 has been applied to the 
stiffener ring 32, the singulated PBGA member 22 is placed 
Within the recess 102 of ?xture 100 and onto the ledge 110 
of ?xture 100 such that the outer perimeter of die attach 
surface 40 of member 22 rests on ledge 110, and the 
adhesive layer 34, Which has been applied to stiffener ring 
32, is in adhesive contact With the die attach surface 40 of 
member 22. Use of ?xture 100 ensures that the PBGA 
member 22 and stiffener ring 32 align With each other and 
are coplanar to Within +/—3 mils (+/—0.003 inches). 

After PBGA member 22 and stiffener ring 32 are in 
adhesive contact With each other Within ?xture 100, a top 
plate 106 is placed over the top of ?xture 100. In this 
position, the solder ball attach surface 50 of PBGA member 
22 is covered by top plate 106. Top plate 106 and ?xture 100 
are then clamped together using knoWn means so stiffener 
ring 32 and PBGA member 22 are secured tightly together, 
to form a stack assembly. The stack assembly is then placed 
into a curing oven to cure the adhesive layer 34, Which bonds 
the stiffener ring 32 and the die attach surface 40 of member 
22 together. After curing, the top plate 106 is removed and 
the bonded ring 32 and member 22 are dislodged from 
?xture 100. The PBGA member 22, With stiffener ring 32 
attached, is noW ready for die attach, Wire bonding, encap 
sulation and solder bail attach. 
At this point in the manufacturing process, an integrated 

circuit die 16 is selected and then attached to the die attach 
surface 40 of member 22 inside the periphery of the attached 
stiffener ring 32. Bonding Wires 18 (FIG. 2) are then 
attached to the bonding pads 44 of die 16 using knoWn 
methods. AloW stress, loW viscosity epoxy, preferably Hysol 
4450 compound, is then dispensed onto the die attach 
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surface 40 of member 22 such that the die 16 and bonding 
Wires 18 are encapsulated Withing the epoxy Which forms 
encapsulant 14. Solder balls 20, preferably 30 mils in 
diameter, are selectively attached to solder ball pads 52 
disposed on the solder ball attach surface 50 of member 22. 
What is claimed is: 
1. A method of manufacturing a plastic ball grid array 

assembly, (PBGA) comprising the steps: 
providing a resilient PBGA member having a die attach 

surface and a solder ball attach surface, said solder ball 
attach surface opposite the die attach surface, Wherein 
the solder ball attach surface includes a tWo 
dimensional matrix of solder balls arranged on the 
solder ball attach surface around a periphery and Within 
a central portion of the solder ball attach surface; 

providing a stiffener ring; 
providing a stiffener ?xture Which includes a retaining 

recess having a ?oor for receiving said stiffener ring, 
and includes a ledge positioned above said recess ?oor 
for receiving said PBGA member; 

placing said stiffener ring onto said retaining recess ?oor; 
applying an adhesive layer to said stiffener ring; 
placing said PBGA member onto said ledge in said 

stiffener ?xture, Wherein said stiffener ring and said 
PBGA member are essentially coplanar, and Wherein 
said PBGA member is in contact With said adhesive 
layer; 

providing a top plate Which is placed on top of said PBGA 
member disposed on the ledge Within said recess; 

securing together said top plate, PBGA member, stiffener 
ring and stiffener ?xture to form a stack assembly, 
Wherein a periphery of the PBGA member is pressed 
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against the ledge and retained by the ledge in a coplanar 
relationship With the stiffener ring supported by the 
recess ?oor inWard of the periphery of the PBGA 
member; and 

curing said adhesive layer to bond together said stiffener 
ring and said PBGA member in said coplanar relation 
ship by heating said stack assembly. 

2. The method of claim 1, Wherein said stiffener ring 
comprises copper. 

3. The method of claim 2, Wherein said copper is Zinc 
plated. 

4. The method of claim 1, Wherein said die attach surface 
of said PBGA member is placed in contact With said 
adhesive layer on said stiffener ring. 

5. The method of claim 1, Wherein said PBGA member 
and said stiffener ring are aligned and coplanar Within said 
retaining recess to Within +/—3 mils. 

6. The method of claim 1, Wherein prior to said step of 
providing a PBGA package, a plurality of PBGA members 
are arranged together in a strip and are then separated from 
one another to provide individual PBGA members. 

7. The method of claim 1, further comprising the step of 
attaching an integrated circuit die to said die attach surface 
of said PBGA member, after said step of curing. 

8. The method of claim 7, further comprising the step of 
selectively connecting said attached die to select signal 
conductors disposed on said die attach surface of said PBGA 
member. 

9. The method of claim 8, further comprising the step of 
encapsulating said attached die and selected connections, 
Within said stiffener ring. 

* * * * * 


